Wood flour was used as filler in polypropylene, a commodity plastic for making thermoplastic composites by the process of extrusion and compression molding. Adhesion between wood flour and polypropylene was improved by using maleic anhydride polypropylene (MAPP) compatibilizer and optimum level was 1.5% (weight basis) resulting improvement in mechanical properties such as as tensile, impact, flexural and hardness. Improvement in mechanical properties was found by using higher (finer) mesh size wood flour powder. Composites thus prepared have applications in building and automobile industries.
INTRODUCTION
Polypropylene (PP) is a light weight polymer and has good mechanical properties to meet requirements of household and industrial sectors. Decrease in mechanical properties such as tensile and impact of PP was found by addition of wood flour (WF). It is due to the incompatible nature of wood flour and polypropylene (PP) as wood flour is hydrophilic and PP is hydrophobic [1] [2] . Researchers have used various and coupling agents and compatibilizers such as maleic anhydride polypropylene (MAPP), Epolene G-3003, silane, and poly methylene poly phenyl isocyanate (PMPPIC) for improving adhesion between PP and wood flour [3] [4] [5] [6] .
The effect of length to diameter (L/D) ratios of fiber on the properties of wood plastic composites (WPC) was studied. Composites were processed on extrusion and injection molding machines and higher modulus of elasticity (MOE) was reported by addition of wood fibers to high density polyethylene (HDPE). Fiber L/D ratio have a positive effect on mechanical properties but reduced the water absorption 7 . Further, the effect of fiber variability, size, and content on mechanical and physical properties of wood plastic composites was studied. Better mechanical strength and stiffness in composites was found with higher fiber loading and (L/D) ratios but elongation and energy required to break were reduced. The effect of fiber size on water uptake was minimized, but increased with higher fiber content 8 . Wood plastic composites (WPCs) were prepared by using recycled polypropylene (RPP) and wood flour 9 . Effect of wood flour particle size, coupling agent, lubricant and a mass ratio of wood and RPP was studied. Higher tensile and flexural strength of the WPC was reported by the use of finer wood flour particle but with lower water swelling. Use of compatibilizer (MAPP) and lubricant (zinc stearate), both gave optimum results in WPCs at 3% loading. The addition of compatibilizer improved the mechanical properties and reduced the swelling. Excess amount of lubricant increased the water swelling significantly, but reduced the mechanical properties of wood plastics composites (WPCs).
Wood flour due to its lower cost and abundant availability is a useful filler for making WFPP composites. In the present studies, weight % of MAPP was optimized to get the best mechanical properties in composites. Further, effect of mesh size of wood flour on mechanical properties of composites was carried out. Detailed studies of mechanical properties is very useful for exploring new applications of these materials in domestic, building, automobile, and sport fields. 
RESULTS AND DISCUSSION
Results for mechanical properties of wood flour polypropylene composites by varying the % of compatibilizer are given in Table 1 .
Improvement in tensile strength of WFPP composites by adding compatibilizer was studied. It is due to better chemical bonding between PP and WF 10 . Flexural strength also showed similar behavior as tensile strength. It is due to the improved adhesion between the PP and WF by use of compatabilizer 11 . Use of MAPP improves the wetting which is evidenced by the almost complete absence of holes around polymer matrix 11 . Better dispersion achieved by use of MAPP enhanced the impact strength of WFPP composites. Hardness was also better in the composites due to better crystallinity achieved in the composites by use of MAPP.
At higher percentage of MAPP, (beyond 1.5%), decrease in all mechanical properties was noticed. Beyond 1.5%, MAPP did not participate in interfacial adhesion between PP and WF as percentage of WF was kept constant 12 . With higher MAPP loading, interfacial adhesion between WF and PP becomes weaker 12 . Therefore, both tensile and flexural strength of WFPP composites were decreased. Further, the addition of MAPP beyond 1.5% result brittle failure, which lowers the impact strength of composites 13 . It is due to strong interfacial bonding which makes debonding between matrix and wood flour difficult resulting lower fracture energy absorption. Excess use of MAPP decreases the frictional forces between filler and PP resulting low frictional shear responsible for lower impact strength. Decrease in hardness was noticed beyond 1.5 % MAPP in the composites. Results are justified as it has a proportional relationship with tensile strength. Therefore, 1.5 % (on weight basis) is the optimum level of MAPP for getting improvement in mechanical properties of WFPP composites as shown in Table 1 . Therefore, its percentage was fixed at 1.5% in further studies.
Results of varying mesh size of wood flour on mechanical properties (tensile, flexural, impact strength and hardness) of WFPP composites are given in Figures 1-4 . Higher tensile strength was observed with the finer mesh size of wood flour as shown in Figure 1 . Small particle size provides larger area for interaction with PP resulting better interfacial adhesion accountable for higher tensile strength in composites 13 . The same trend was observed for flexural strength with finer mesh size powder as shown in Figure 2 . Results are theoretically justified as it has a proportional relationship with tensile strength 14 . Improvement in the impact strength was noticed with the finer mesh size of WF as shown in Figure 3 . With coarser particle size, high stress concentration along interface results which enhance the possibility of a crack initiation, resulting lower impact strength in WFPP composites 15 . Better hardness of wood flour polypropylene composite was found with finer wood flour particles as shown in Figure 4 . Finer mesh size (smaller particles) of wood flour reduces the gap between particles, and improves the compactness and cohesiveness in composites resulting better hardness.
Therefore by increasing the size (finer mesh) of wood flour, mechanical properties of WFPP composites keeps on increasing. 
CONCLUSION
WF is a potential material for PP for development of thermoplastic composites. MAPP at 1.5% (weight) is very effective in improving the adhesion between WF and PP. Finer mesh size of wood flour significantly improves the mechanical properties such as tensile, impact, flexural and hardness of WFPP composites. WFPP composites thus prepared are light in weight, economical, and have good mechanical strength. These mechanical properties could be utilized in domestic, building, automobile, electronic and sport industries for applications such as mats, door, slab, laminate, door shutter, door panel, dashboard, back rest, seat cushion, tennis racket, laptop cases.
ACKNOWLEDGEMENT

